St

http://ddkx.haasep.cn/oa/DArticle.aspx?type=view&id=201403009

RKREMAESEHFE S ENRR- CRERA)

BR (/) HHNE

(/Corp/10.aspx)
«_E—#5 (DArticle.aspx?
type=view&id=201403008)
T—%#s (DArticle.aspx?
type=view&id=201403010)

ZQ:I Tz iy

2]

BRILERENTS |4

PDF & (pdfdow.aspx?
Sid=201403009)

5

A, 173

SEFOET)
hERZOET)
RERWAZOET]
RCCSEFREIZIFEAERT
RERES | EWERE (CSCD ) 83T
CAB International WZREATI

XE (EEE) KRBT

=B (1eEdE) (CA) WRET

HATTIR IEGE BREFAN) EES
(/Corp/3600.as@orp/5006.as@orp/50.aspxfhttp://www.haasep.cn/)

[1]3k fh, B8 58,80 4, % AR EARALE LR 5P iR R [I]. KGR, 2014,33(03) :347-352.
[doi:10.11861/j.issn.1000-9841.2014.03.0347]

ZHANG Wei,QIU Qiang,ZHAO Jing,et al.Relationship between Root Morphological Characters and Yield of Hybrid
Soybeans[J].Soybean Science,2014,33(03):347-352.[doi:10.11861/j.1issn.1000-9841.2014.03.0347]

sadisL

RERKEMAESEEREEBXR

(RERHE)  [ISSN:1000-9841 /CN:23-1227/S 1 #: 2833%:  HA%:  20144F03# T(AS: 347-352 #=H:
HERBEHI:  2014-06-25
Title: Relationship between Root Morphological Characters and Yield of Hybrid Soybeans

e 5k f (KeySearch. aspx?type=Name&Sel=iK f4i); I ## (KeySearch. aspx?type=Name&Sel=If #%); &% &%
(KeySearch. aspx?type=Name&Sel=#X 1) ; LMW (KeySearch. aspx?type=Name&Sel=TLMEH) ; ki
(KeySearch. aspx?type=Name&Sel=3kfiJ¢) ; EIBéH: (KeySearch. aspx?type=Name&Sel=FEIB¢#) ; EXTNHE
(KeySearch. aspx?type=Name&Se |=@A i) ; FKMY75 (KeySearch. aspx?type=Name&Sel=Kk%ik) ; ik&HE
(KeySearch. aspx?type=Name&Sel=5k% %)

TR LR KW/ KRZE R TRV hO, HHh K& 130033

ZHANG Wei (KeySearch. aspx?type=Name&Sel=ZHANG Wei); QIU Qiang (KeySearch. aspx?type=Name&Sel=QIU
Qiang) ; ZHAO Jing (KeySearch. aspx?type=Name&Sel=ZHAO Jing); WANG Shu-ming (KeySearch. aspx?
type=Name&Sel=WANG Shu-ming); ZHANG Wei-ong (KeySearch. aspx?type=Name&Sel=ZHANG Wei-ong); YAN Xiao—
yan (KeySearch. aspx?type=Name&Sel=YAN Xiao-yan); ZHAO Li-mei (KeySearch.aspx?type=Name&Sel=7HAO Li—
mei); ZHANG Ming-hao (KeySearch.aspx?type=Name&Sel=ZHANG Ming-hao); ZHANG Chun-bao (KeySearch. aspx?
type=Name&Sel=ZHANG Chun-bao)

Soybean Research Institute, Jinlin Academy of Agricultural Sciences/National Engineering Research Center of

Author (s) :

(http://www jiathis.com/sharedybean, Changchun 130033, China

uid=1541069)

JAKE (KeySearch. aspx?type=KeyWord&Sel=J2¢ KE) ; /= (KeySearch. aspx?type=KeyWord&Sel=/&7") ; AL
(KeySearch. aspx?type=KeyWord&Sel=tR REA&) ; RAEH (KeySearch. aspx?type=KeyWord&Sel =15 74 #f)

KA :

Keywords: Soybean hybrid (KeySearch. aspx?type=KeyWord&Sel=Soybean hybrid); High yield (KeySearch.aspx?
type=KeyWord&Sel=High yield); Root morphology (KeySearch.aspx?type=KeyWord&Sel=Root morphology); Root
physiology (KeySearch. aspx?type=KeyWord&Sel=Root physiology)

HHRE: S565. 1

DOI:

CERARETG: A

HE: PSRBT R ORGSR E25) DU R AN F RS GE B 7284300 ik, T-2010~20114E5d@it
ARG, WA I )RR RR B WA RS R 2 5o S R AR T ML R 24 T 1 i =
15. 3%, PRI E BEWM: 25K GR2~RIMIIA T BB R E RN, —HBITERSIA BOMIE: R2. REMIRTIIAE RS
SRR — GIHREOR— AR A KB UK IR A 13% A b, SREERZIIMIR R K R2~ R T 6 . AR bt &R2
~REWIZE KR RIS DB ERIN: KERM T, 30~75 enb 228 KTARR TR DB, AERVERE A KT R
TR AR AR R AT R R RN RIR R IR, REEEK R REMBR, WK
TRTOE 1 S

Two soybean hybrids (HybSoy—1 and HybSoy-2), and two conventional cultivars(CV)with the same maturity(Jiyu 72
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Abstract:
and Jilin 30)were planted in pot and field experiments during 2010 2011, the differences in root morphological
development and root activity at various growth stages were analyzed.Compared with CV, the average yield of
soybean hybrids in two years enhanced by 15.3% due to the significant increment of seed weight on the
branches. Root dry weight and root volume of soybean hybrids increased significantly at R2-R7 and maximized at
R5.At R2,R5 and R7 stage, the increment of average taproot length, primary lateral root number and its overall
length of soybean hybrids were all higher than 13%, and maximized at R5.Nodule dry weight and root to shoot
ratio from R2 to R4, as well as root activity from R2 to R5 of soybean hybrids were all significantly
increased. In field trials,root dry weight in 30-75 cm soil layer of soybean hybrids increased
significantly. Therefore, these significant advantages of soybean hybrids at reproductive growth stage, such as
taproot length, number of primary lateral roots,overall length of primary roots,dry weight of root nodule, root
activity and root weight in deep soil layer, guaranteed the powerful hiological accumulation of root,and laid

the base for high yield of soybean hybrids

2% 3Lk /References:
(1) 4, FWTT5, X, 55 KRR S AOLERERR AL, S ERILRE, 2007, 40 (5) :1064-1068. (Zhao Q 7, Qiao |
F,Liu H, et al.Relationship between root and leaf photosynthetic characteristic in ricel[J].Scientia Agricutura
Sinica, 2007, 40(5) : 1064-1068. )
[2]Kan S Y,Morita S, Yamazaki K.Root growth and distribution in some Japonica indica hybrid and Japonica type rice
(Oryza sativa ) cultivars under field conditions[J]. Japanese Journal of Crop Science, 1994, 63 (1) :118-124.
[3] g, PRV, 2@, S KBRAMG S MR RO AYARLI]. EYER, 1989, 15(2) :123-131. (Ling Q H,Lu W
P,Cai J Z, et al.The relationship between root distribution and leaf angle in rice plant[J].Acta Agronomica
Sinica, 1989, 15(2) :123-131.)
[4] EE%, HFH, Wi, S SRR SRR SRR S (1], fEP%4R, 2003, 29 (6) :892-898.

2018/11/20 £H—



AR EMAESEFES - EIRR- CRERA)

A, 273

(Wang Y R,Hua Z T,Chen W F, et al.Relation between root and leaf senescence and their effects on grain filling in

Japonica  rice[J].Acta Agronomica Sinica, 2003, 29 (6) :892-898. )

[5) xIkza, MWOEHM, MEE. KERRERS - EAHMEERMPITTI]. PERLREE, 2002, 35 (1) :1416-1419. (Liu T

J,Qi C H,Tang J J.Studies on relationship between the character parameters of root and yield formation in rice

[J].Scientia Agricultura Sinica, 2002, 35(11) :1416-1419.)

[61 JHSCHE, A6k, HRIME, A5 PRASOKREC TR RIS PRI L)), ERAEEE, 2010, 43 (14) :2859-2868.

(Tang W B,Deng H B, Xiao Y H, et al.Root characteristics of high yield C Liangyou rice combinations of two line

hybrid rice[J].Scientia Agricultura Sinica, 2010, 43 (14) :2859-2868. )

[7) W5er, REEE KB KEMAIRARIER S R SRR AR AL L], (24, 2002, 28 (1) :72-75. (Yang X H,Wu 7

P, Zhang G D.Correlations between characteristics of roots and those of aerial parts of soybean varieties[J].Acta

Agronomica Sinica, 2002, 28(1) :72-75.)

(8] whok, fho®, i, % FAREARFEENRE R SRS A EAARIAALLT]. PEMEHE AR, 2009, 31
(2) :196-201. (Yao L,Xu K Z, Zhang Z A, et al.Nodule number fresh weight and volume of soybean cultivars over the
years in Jilin province[J].Chinese Journal of 0il Ccrop Sciences, 2009, 31(2):196-201.)

[9] mhEe, BET, e, % ARERKESFRZ G RREREE LS OLERRR ] KERRE 2011, 30
(5) :796-799. (Sun M M,Deng H Z,Xu K Z, et al.Nodule number fresh weight and volume of soybean cultivars ver the

years in Jilin province[J]. Soybean Science, 2011, 30(5) :796-799. )

[10] &8, Flete, ximerk, 4 RACBLXET=RZRS WIRAMAEE]. PEEMER 2R, 2007, 29(3) :266-271. (Jin

J,Wang G H,Liu X B, et al.Characteristics of root distribution at R5 stage in high yielding soybean in black soil

[J].Chinese Journal of 0il Crop Sciences, 2007, 29 (3) :266-271.)

(1) =eohis, WIZi%k, DA% PEREMIEFT ME3 R RHBSHETTH 0] KER, 1984,3(3) 1 183-191. (Gai J

Y,Hu Y Z,Ma Y H.Heterosis and combining ability performed in Fl and F3 hybrids between soybean cultivars from the

PRC and US[J]. Soybean Science, 1984, 3(3) :183-191.)

[12] E&H, A, F7, 5 KORMEHTRH DN AL LFGE 27 (7],

o [E] A 2347, 2001, 17 (2) :27-29. (Wang Z

X,Guo T,Qi N, et al.Selection of high superiority cross combination for soybean heterosis and its stability

analysis[J].Chinese Agricultural Science Bulletin, 2001, 17(2):27-29.)

[13] %, B, EWEH, % @Rl KR T2 SHFER D). KSR, 2008 (4) :46-47. (Peng B, Zhao L
M, Wang S M, et al.High production hybrid soybean new variety HybSoy 2 and hybrid seed production echnology

[J].Soybean Science & Technology, 2008 (4) :46-47.)

[14] &mmty, heE, FEEW, . RERCMAREL SIEERS ). T EHEEYER, 2004, 26 (3) :15-17. (Zhao L M, Sun
H,Wang S M, et al.Breeding of hybrid soybean HybSoy 1[J].Chinese Journal of 0il Crop Sciences, 2004, 26(3):15-17.)
[15] AR, BRSER, X% KWL S SR AE KR AT T, hEE, 1993 (1) :37-39. (Ren D L, Lu G H,Liu X

Y.Study on the relationship between tolerance to drought and growth of roots of soybean in seedling stage

[J].Chinese Journal of 0il Crop Sciences, 1993 (1) :37-39.)

[16] #EES. AR FREEMRELF AR J]. &R, 1982(4) :22-26. (Dong Z. Study on root/shoot ratio during

pot experiment[J]. Jilin Agricultural Science, 1982 (4) :22-26.)

[17]Koutroubas S D, Papakosta D K, Gagianas A A.The importance of early dry matter and nitrogen accumulation in

soybean yield[J]. European Journal of Agronomy, 1998, 9:1-10.

[18]Specht J E,Hume D J, Kumudini S V.Soybean yield potential a genetic and physiological perspective[J].Crop

Science, 1999, 39:1560-1570.

[19]Liu X B, Jin J,Herbert S J,et al.Yield components, dry matter, LAl and LAD of soybeans in northeast China

[J].Field Crop Research, 2005, 93:85-93.

[20] EPAZ, Ak, ZRURF. ORI L 2 e 7R et g L.

AR AR, 1999, 19(3) :417-421. (Wang Q R, Li J Y,Li

7 S.Studies on plant nutrition of efficient utility for soil phosphorus[J].Acta Ecologica Sinica, 1999, 19(3) :417-

421.)

[21]Lynch J.Root architecture and plant productivity[J].Plant Physiology, 1995, 109:7-13.
[22] Gahoonia T S,Nielsen N E.Barley genotypes with long root hairs sustain high grain yields in low P field

[J1.Plantand Soil, 2004, 262:55-62.

[23]Costa C,Dwyer L M,Hamilton R T, et al.A sampling method for measurement of large root systems with scanner

based image analysis[J].Agronomy Journal , 2000, 92:621-627.

[24]Graham R D.Breeding for nutritional characteristics in cereals[J].Advances in Plant Nutrition, 1984 (1) :57-102.
[25] SRS, Mot mRAR, S R ROKARAREE L], fEP4R, 2011, 37 (4) :735-T43. (Zhang Y Q, Yang H S, Gao |
L,et al.Root characteristics of super high vyield spring maize[J].Acta Agronomica Sinica, 2011, 37 (4) :735-743.)

[26]Monita S, Suga T, Yamazaki K.The relationship between root length density and yield in rice plants[J]. Japanese

Journal of Crop Science, 1988, 57:438-443.

[27]1Bergersen F J, Turner G L,Gault R R, et al.The natural abundance of 15N in an irrigated soybean crop and its

use for calculation of nitrogen fixation[J].Australian Journal of Agricultural Research, 1985, 36:411-423.

[28]Unkovich M J,Pate J S.An appraisal of recent field measurements of symbiotic N 2 fixation by annual legume

[J1.Field Crops Research, 2000, 65:211-228.

[29] 3BT, &HEFE, DEM, % HFRERFEREEREBIICF AT )]. LHEEIR, 2010, 41(5) :1138-1141. (Gong Z

P, Jin X J,Ma C M, et al.Study on the absorption and utilization of various source nitrogen by spring soybean

[J].Chinese Journal of Soil Science, 2010, 41(5):1138-1141.)

[30] ARiGE, HHUE, st % MEARMESEN KEHEERMFm L] KEFR2E 1997, 16 (4) :283-287. (Song H
X,Shen S L,Ma S Y, et al.Effect of NO3N and NH4+N on the nitrogen fixation of soybean nodules[J].Soybean

Science, 1997, 16 (4) : 283-287.)

[31]Breias N, Planchon C. Increasing soybean productivity through selection for nitrogen fixation[J].Agronomy

Journal, 1990, 82:1031-1034.

[32] £2%, #ps, WA, % REFOKGAESEREIRAEREEREE T RREES5ATPase WIERZLLT]. 1E9
4R, 2002, 28 (2) :285-289. (Wang K J,Dong S T,Hu C H, et al.The evolution of physiological characteristics of maize
root during varieties replacing in China, 1950s to 1990s:1. Changes of root vigor & ATPase activity[J].Acta

Agronomica Sinica, 2002, 28 (2) : 285-289. )

ABRASCHR/References:

[1T5kfE, 5k 1, KIF 53, 46, ACREAT L . AT BRAC E0H 6 R X 242 K S Al kg i [,

(darticle. aspx?

type=viewkid=201302009) KZFl%, 2013, 32(02) : 182. [doi:10. 3969/ . issn. 1000-9841. 2013. 02. 009]

(2030752, #5423, =701, 45, FAReh ok S G e A e P B S (7).
£, 2009, 28(06) : 1123. [doi:10. 11861/ . issn. 1000-9841. 2009. 06. 1123]

(darticle. aspx?type=view&id=200906039) X FE}

BIAN Xiu-zhi, GUO Jin-rui, YAN Xiao—gong, et al.Optimum Rate of NPK Fertilizer Application for Soybean at Central
Area of [J]. Soybean Science, 2009, 28 (03) : 1123. [doi:10. 11861/ ]. issn. 1000-9841. 2009. 06. 1123]

(3R, F b, BRI, . v ot il 23 K 3 B b P 35 13k 7 L.
R, 2009, 28 (02) :360. [doi:10. 11861/ . issn. 1000-9841. 2009. 02. 0360]

(darticle. aspx?type=view&id=200902042) X

WANG Lan, WANG Lian-zheng, ZHAO Rong-juan, et al.Development of New Soybean Cultivar Zhonghuang 35 with High
Yielding, High 0il, Early Maturity and Broad Adaptability[J].Soybean Science, 2009, 28 (03) :360.

[doi:10. 11861/ j. issn. 1000-9841. 2009. 02. 0360]

[ATWRE R, INT, A5, 5 ARSER TS 350 R R B A B A ) e e 7 [,
*#,2014, 33(06) :853. [doi:10. 11861/]. issn. 1000-9841. 2014. 06. 0853]

http://ddkx.haasep.cn/oa/DArticle.aspx?type=view&id=201403009

(darticle. aspx?type=view&id=201406011) K ZF}

2018/11/20 £ Hi—



IRAESEHRFE S~ B RR- (REREFA)

uiAg, 373

CHEN Xi-feng, SUN Ning, GU Yan, et al.Comparative Research on the Characteristics of Photosynthetic Physiology
between Hybrid and Common Soybean[J].Soybean Science, 2014, 33 (03) :853. [doi:10. 11861/ j. issn. 1000-9841. 2014. 06. 0853]
[5LBAF RS, E78, X 5esl, & & T i@ i KRG R S 17(J]. (darticle. aspx?type=view&kid=201504035) K& F¥, 2015, 34
(04) :736. [doi:10. 11861/ j. issn. 1000-9841. 2015. 04. 0736]

ZHAO Qing-song, YAN Long, LIU Bing-qiang, et al.Breeding of High-yield Widespread and High-quality Soybean
Cultivar Jidou 17[J].Soybean Science, 2015, 34(03) :736. [doi:10. 11861/ j. issn. 1000-9841. 2015. 04. 07361
[6TIRMLA k& BOET SKAIIE  WIR. M BUZSS RS S HS9816 i A BB HORITFE ()], (darticle. aspx?
type=viewdid=200303005) Kk 5B}, 2003, 22 (03) : 181. [doi:10. 11861/]. issn. 1000-9841. 2003. 03. 0181]

Dai Ouhe Zhang Lei Huang Zhiping Zhang Liya Hu Chen.STUDY ON THE RENSONS AND CULTIVATION TECHNOLOGYFOR HIGH
YIELD OF M HYBRID SOYBEAN HS9816[J].Soybean Science, 2003, 22(03) :181. [doi:10. 11861/ j. issn. 1000-9841. 2003. 03. 0181]
[7IRASE R, METHI, ERAE, 55 EAH AT N RRITRE R EARARBAEAM L J]. (darticle. aspx?

type=view&id=199602011) K F}=, 1996, 15(02) :130. [doi:10. 11861/ j. issn. 1000-9841. 1996. 02. 0130]

[J]. Soybean Science, 1996, 15(03) :130. [doi:10. 11861/ j. issn. 1000-9841. 1996. 02. 0130]
[BIXIZGF, F U, R, FFISRAP/N T AR G4 E W58 B KE S PR NGRS fE RIS L)L (darticle. aspx?
type=viewid=201702005) K 52, 2017, 36 (02) : 193. [doi:10. 11861/]. issn. 1000-9841. 2017. 02. 0193]

LIU Xuejiao, WANG Mingjiu, SUO Rongzhen. The Authentic Evaluation on Hybrids of Wild Soybean and Cultivated
Soybean Based on SRAP Marker in Inner Mongolia[J].Soybean Science, 2017, 36(03):193. [doi:10. 11861/ . issn. 1000~

9841.2017. 02. 0193]

Lol gkt th, Hemaie, B a2y, 5. Brilkm =& RS B a2 o e ).
%2,2017, 36 (05) : 710. [doi:10. 11861/ j. issn. 1000-9841. 2017. 05. 0710]

(darticle. aspx?type=view&id=201705008) K& &}

ZHANG Yan-wei, XUE Li-hua, ZHANG Jian-xin, et al.Study on Seed Position Difference of Seed-bulging of High-yield
Spring Soybean in Xinjiang[J].Soybean Science, 2017, 36 (03) :710. [doi:10. 11861/j. issn. 1000-9841. 2017. 05. 0710]
[10] 3k Mg, T s = AR SR IAK6 S HIE A [J]1.  (darticle. aspx?type=view&id=201804025) K HE &L, 2018, 37 (04) :655.

[doi:10. 11861/ j. issn. 1000-9841. 2018. 04. 0655]

ZHANG Wei-mei.Breeding of New Autumn Soybean Liqiu 6 with High Quality and Yield[J].Soybean Science, 2018, 37

(03) :655. [doi:10. 11861/ j. issn. 1000-9841. 2018. 04. 0655]

ZYE/Memo  YCRGHIP: 2013-07-06

SEIH: BRAAFERES (31101111)  EFEHEAW AR THRI“8631H K] (2011AA10A105) ; 5 M H AR 4E4 (201115198)

HARARHIOR TR (20111817) ¢ EHHRABLACKAL AR KR (201208)

WoARERIAN: WA (1979-) B, Wik, BIFFAR, REMFRGRIGEII . E-mail:zw.0431@163.com.
EIMES: F0H (1960-) , . BIRUR, FEMNFERKGHRFIII. E-mail: yanxy8548@163.com. X[t (1964-) , #, WFti, FE

K G AR R AR 5. E-mail: 1_mzhao@126.com.cn.

HH HMW/Last Update: 2014-08-01

WAL © 2012 BIRILERRE LSO
HICP411000329% -2

http://ddkx.haasep.cn/oa/DArticle.aspx?type=view&id=201403009

2018/11/20 £ Hi—



